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22 SOLUTIONS OF PROBLEMS. 

fc = l fc = 2 (c = 3 
sets of values are { -, , { ■, , \ n aj etc. The first set is the one 

[a=l \a= \ (a=2or4 

given in the problem. The second gives m'/w' = (m + An)l{2m + n) which 

yields the series 1/1, 5/3, 17/13, 69/47, .... 

(b) Almost the same work leads to siinilar results in the case of any surd, ■sh. 

We find a = d, b = kc, 2a ^ c(k — 1), kc^ > a^. These possess, among others, 

the following solutions for the case where k = 3. 



c = 1 |c = 2 |c = 3 

a=l' \a=d' \a= 4or5'^^- 



The first set gives m'/n' = (m + Sii)/(m + n), which yields the series 1/1, 

4/2 = 2/1, 5/3, 14/8 = 7/4, 19/11, .... 
Also solved by Norman Anning. 

GEOMETRY. 

466. Proposed by HORACE OLSON, Chicago, Dlinois. 

Given the edges of a triangular pyramid, find the radius of the inscribed sphere. 

Solution by A. H. Holmes, Brunswick, Maine. 

Calling the radius of the sphere r, and using the notation in the figure, we have, 
A2 = (^2 — a^ = c" — 2/2 = /2 — z", 

cose S-— ^ Tizz -• (.xcoa0=n.) 




cos (A — 0) = cos A cos e + sm 4 sin e = ^r = ss ~ ~ • 



Hence, 
Hence, 

Hence, 

and therefore, 



. „ m — n cos A . „ m — n cos A 

sin e = -. — -j — , a; sin e = : — 5 . 

XBiaA am. A 



, , , (m — M cos Ay J , ■<J(<P — rfi) sin" A — (jn — n cos A)^ 

a;2 = n2+i ;-— j — '- and h^^ i — j^ -• 

so? A smA 

3 times contents of pyramid = -s- '^{d^ — n^) sin^ ^ — (^ —n cos A)\ 

_ 6c V(d2 — v?) sin' A — (ot — w cos AY 
*■ ~ 2{ABC + ACD + ABD + BCD) ' 
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in which 

»* = 26 ' ** 23 ' '"^"^ 263 ' 



sin A = ^/l - ^^J^-^, ABC = Vs(s - a)(s - 6)(s - c), 

and similarly for ABD, ACD and BCD. 

Also solved by Walter C. Eells and J. W. Clawson. 

CALCXJLUS. 
380. Proposed by C. N. SCHMALL, New York City. 

Show that 

J>oo r 1 1 1 -j ^3 

LF+^''"2M^'^3H^'^""J*^"l2' 
where the series in the brackets is infinite. 

Solution by A. M. Harding, University of Arkansas. 
For all values of x in the interval (0, <» ) the nth. term of thfe given series has 

the property 

1 ^ 1 



n* + x^~n'^' 

00 

Now the series 2 "i-ln* converges. Hence, the given series is uniformly con- 
»=i 

vergent in the interval (0, «>). 

Each term of the series is continuous in the interval (0, «>). 

Hence, it may be integrated term by term. Hence, 

i L.?T^^2H^"^3M^'"^ "■ J"^"^" 2L?"^2^ + 35''" ■■■]• 
It can be easily shown that 

i.i4.l4. =l! 

j2l-22-t-32-1- ••• g. 

Hence, the given integral = jx . 

Also solved by S. A. Joppe, and J. A. Capako. 
299. Proposed by B. F. FINKKL, Driiry College. 

A cone rests in two fluids which do not mix, with its vertex downwards and its base in the 
surface of the upper fluid; to find how much its density must be increased that it may rest with 
its base in the common surface of the fluids. (From Walton's Hydrostatical Problems.) 

Solution by J. F. Bracho, University of Notre Dame. 

Let, w = density of cone in first position, Wi = density of cone in second 
position, di = density of upper fluid, ^2 = density of lower fluid. We have: 

nn - ^S + OD _ r{h - a) 
^^~ OA ~ h ' 



